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(54) MASK MATERIAL FOR EXPOSURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a mask material for exposure giving a mask for exposure 
capable of satisfactorily reproducing a fine image by an easy method on a glass substrate. 
SOLUTION: The mask material for the exposure of silver halide has a physical developing 
nucleus layer between a glass substrate and a silver halide emulsion layer and forms a metal 
silver image on the glass substrate by physical development. The mask material also has a 
hydrophilic colloidal layer on the counter side of the silver halide emulsion layer with respect to 
the glass substrate, the light absorbance of the hydrophilic colloidal layer at the maximum 
wavelength of (the emission intensity of a light source for exposure) x (the spectral sensitivity 
of the silver halide emulsion) is >0.30 and the light absorbance of a dye and/or a pigment in the 
silver halide emulsion layer is 0.01-0.30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Have a physical development nuclear lamina between a glass base material 
and a silver halide emulsion layer, and a metal silver image with a thickness of 1 micron 
or less is formed on a glass base material by the physical development. In the mask 
ingredient for silver halide photosensitivity exposure whose highest optical density of 
this metal silver image is 1.0 or more It has a hydrophilic coUoid layer in the opposite 
side of this silver halide emulsion layer to a glass base material. The mask ingredient 
for exposiure which this hydrophiUc colloid layer contains a color and/or a pigment, and 
is characterized by. the absorbance. of this hydrophilic colloid layer in the maximum 
wavelength of x (luminescence reinforcement of the exposure Ught source) (spectral 
sensitivity of this silver haUde emulsion) being. 0,30 or more. 

[Claim 2] The mask ingredient for exposure according to claim 1 with which a silver 
halide emulsion layer contains a color and/or a pigment, and the absorbance of this color 
in the maximum wavelength of x (limiinescence reinforcement of the exposure light 
source) (spectral sensitivity of this silver halide emulsion) and/or a pigment is 
characterized by or. more 0.01 being 0.30 or less. 

[Claim 3] The mask ingredient for exposure according to claim 1 or 2 characterized by 
containing the layer constituted with a metalhc oxide between a glass base material and 
a physical development nuclear lamina. 

[Claim 4] Claim 1 which spectral sensitization of the silver hahde emtdsion layer is 
carried out, and is characterized by exposing a beam diameter by laser or the light 
emitting diode light source 30 microns or less, and forming an image, or the mask 
ingredient for exposure given in 2 or 3. 

[Claim 5] The mask ingredient for exposure according to claim 4 characterized by 
preparing a silver halide emulsion under existence of a water-soluble iridium salt. 
[Claim 6] The mask ingredient for exposure according to claim 4 or 5 characterized by 



preparing a silver halide emulsion under existence of a water-soluble rhodium salt. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mask ingredient for exposure for 

forming a circuit pattern. 

[0002] 

[Description of the Prior Art] Tanabe **** Yoichi Takehana and law according to 
Kogyo Chosakai Publishing (1996) written by former Morihisa "the talk of a photo-mask 
technique", the mask for exposure is manufactured by painting metal thin films (hard 
surface mask blank), such as a silver halide photographic emulsion (emulsion mask) 
and chromium, on transparence substrates, such as a film and glass. With the formation 
of small size of a printed circuit board in recent years, and minute-izing, the mask for 
exposure is asked for the dimensional accuracy more than the former, and. a commercial 
scene is shifting a base material from a film to glass gradually. 

[0003] among these ■■ if an emulsion mask carries out an optical exposure at a silver 
halide photograph sensitization layer the silver halide of the sensitization section a 
development - melanism - an image is formed, the inside of the comparatively thick 
film of [ although high- sensitivity -izing corresponding to the laser hght source with the 
emulsion mask using a silver salt photographic method is easy and a system is simple ] 
2 microns - 6 microns -- melanism •* since silver is distributed, however it may perform 
high contrast photographic processing, since image quality will deteriorate with the 
thickness of an image, it is not suitable for an image 10 microns or less. 
[0004] On the other hand, the Ught- shielding film of a hard surface mask blank is a 
metal thin film, and the mainstream is the chromium film with a thickness of about 0.1 
microns. It has come [ therefore, / although excelled also in the repeatability of an about 
1-micron detailed image / processes, such as etching processing, are complicated and ] to 
obtain the mask for exposure by the hard surface mask blank simple. It is not suitable 



for the sharpness and the stability of resist film formation / drawing process by the 
photopolymer of high sensitivity being still inadequate moreover, and drawing a directly 
detailed image by the laser light source etc. And chromium has a problem on an 
environment and conversion to other approaches is pressed for it in recent years. 
[0005] We proposed obtaining the light- shielding film for circuit pattern formation 
which already forms a direct silver image on a transparence substrate in a 
Japanese-Patent- Application-No. No. 170418 [ ten to ] specification. Since the obtained 
mask for exposure does not contain gelatin according to this, even if it carries out 
continuous duty as a mask for exposure, discoloration and carrying out conversion turn 
up like an emulsion mask at heat or ultraviolet rays, a metal silver image with a 
thickness of 1 micron or less can be formed on a glass base material, and moreover, since 
1.0 or more metal silver images are obtained, the highest optical density can also 
reproduce a detailed image to Sharp. However, in this system, there was a problem that 
the width of face of the thin line reproduced by the amount of images which exists in a 
perimeter differed. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to 
offer the mask ingredient for exposure which gives the mask for exposure which can 
reproduce a detailed image good by the very simple approach on a glass base material. 
[0007] 

[Means for Solving the Problem] this invention persons have a physical development 
nuclear lamina between a glass base material and a silver halide emulsion layer, as a 
result of inquiring. In the mask ingredient for silver halide photosensitivity exposure 
whose highest optical density of this metal silver image a metal silver image with a 
thickness of 1 micron or less is formed on a glass base material by the physical 
development, and is 1,0 or more It has a hydrophilic colloid layer in the opposite side of 
this silver halide emtdsion layer to a glass base material. This hydrophilic colloid layer 
contained the color and/or the pigment, and the above-mentioned problem was solved by 
making the absorbance of this hydrophilic colloid layer in the maximum wavelength of x 
(luminescence reinforcement of the exposure light source) (spectral sensitivity of this 
silver halide emulsion) or more into 0.30. Preferably this silver halide emulsion layer 
contained the color and/or the pigment, and the above-mentioned problem was solved by 
making the absorbance of this color in the maximum wavelength of x (luminescence 
reinforcement of the exposure light source) (spectral sensitivity of this silver haUde 
emulsion), and/or a pigment or less [ 0.01 or more ] into 0.30. The above-mentioned 
problem was solved by containing still more preferably the layer constituted with a 



metallic oxide between a glass base material and a physical development nuclear 
lamina. The above-mentioned problem was solved by carr3ang out spectral sensitization 
of the silver halide emvQsion layer, and exposing a beam diameter still more preferably, 
by laser or the light emitting diode light source 30 microns or less, and forming an 
image. The above-mentioned problem was solved still more preferably by preparing a 
silver halide emulsion under existence of a water-soluble iridium salt or/and a 
water-soluble rhodium salt. 
[0008] 

[Embodiment of the Invention] This invention is explained below at a detail. This 
invention makes a silver film form on a glass base material first by the principle of 
silver complex salt diffusion transfer process (the DTR method is called henceforth). An 
unexposed silver halide dissolves and it is changed into a fusibility silver complex 
compound, and this diffuses the inside of a silver halide emulsion layer, is developed in 
a physical development nucleus's existence location, and forms a silver film as indicated 
as the DTR method by a U.S. Pat. No. 2352014 specification or "Photographic Silver 
HaUde Diffusion Processes", Andre Rott, Edith Weyde work, and The Focal Press (1972). 
On the other hand, the latent-image nucleus forms the silver halide of the exposure 
section, and the chemical development is carried out by optical exposure in this 
emulsion layer. If warm water etc. washes after developing this, the silver halide 
photograph sensitization layer which contains water-soluble gelatin as a main binder is 
removed, and only the silver film formed on the physical development nucleus in the 
unexposed section will remain on a glass base material, and it will form an image. This 
does not contain water-soluble gelatin, but a metal silver thin fQm with a thickness of 1 
micron or less can be obtained, and moreover, since 1.0 or more metal silver images are 
obtained, the highest optical density can also reproduce a detailed image, this invention 
persons found out that it was not based on the amount of images which exists in a 
perimeter by this invention further, but it was stabilized, and width of face of a thin line 
could be ******(ed) good. 

[0009] The technique which applies a silver halide emulsion and forms the thin mask 
layer which consists of a metal or a metallic oxide on both sides of a thin direct or 
under-coating layer in a glass base material and on a glass base material JP,52-30848,B 
- said - No. 30849 [ Showa 52 to ] - said - No. 2727 [ Showa 53 to ] said • No. 3265 
[ Showa 53 to ] " said - No. 15055 [ Showa 60 to ] - said - No. 41340 [ Showa 60 to ] - 
said, although indicated by No. 18738 [ Showa 61 to ], this No. 57624 [ Showa 61 to ], 
JP, 50- 65232, A, and said Taira No. 273867 [ six to ] official report, etc. The sensitive 
material with which aU have a silver halide emvilsion layer on a glass base material, i.e., 



sensitive material which has the configuration of an emulsion mask, Or the sensitive 
material which has a mask layer between a glass base material and a silver halide 
emulsion layer is etched after image exposure. Or the image is formed through 
complicated processes, such as heating or electrical-potentiai'difference impression, a 
configuration completely differs from this invention upwards, and neither can be said to 
be the manufacture approach of the simple mask for exposure. 

[0010] As a glass base material of this invention, a well-known glass base material can 
be used by this contractor. Although it is necessary to choose with an application, the 
engine performance called for, low thermal expansion glass, such as soda lime glass, 
such as soda lime and White crown, a HOUKEI acid, non- alkali, and aluminosilicate, 
synthetic quartz glass, etc. are mentioned, for example. 

[OOll] the thing of the common knowledge by this contractor as the color contained in 
the hydrophilic colloid layer and silver halide emulsion layer of the opposite side of this 
invention, and a pigment independence or it can be combined and used. [ of a silver 
halide emulsion layer ] Since vocabulary called a color and a pigment has a peculiar 
definition for every industry to be used, there are no general criteria which distinguish 
both clearly, but a color is a coloring agent which dissolves in homogeneity imderwater, 
and when a pigment is distinguished as a coloring agent which hardly dissolves in 
water but forms the particle underwater, it is intelligible. In order to raise the solubility 
to water, as for a color, it is desirable to contain two or more water-soluble radicals, such 
as a sulfonic group or a carboxylic-acid radical, in a molecule. 

[0012] The color of this invention needs to be chosen according to the spectral sensitivity 
wavelength of a silver halide emulsion, although it can choose fi-om various classes. The - 
example of representation of a color is shown below. _ 



[0013] 
[Formula l] 
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[0014] 
[Formula 2] 




SQsNa 



[0015] 
[Formula 3] 
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[0016] 
[Formula 4] 
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SOsNa 



[0017] 
[Formula 5] 

H3C. — /^\_^.'CH3 



H3C' 




[0018] The pigment of this invention needs to be chosen according to the spectral 
sensitivity wavelength of a silver halide emulsion, although it can choose from various 
classes. The example of representation of a pigment is shown below. 
[0019] 
[Formula 6] 




[0020] 
[Formula 7] 




[0021] 
[Formula 8] 




[0022] 
. [Formulae] 




[0023] 

[Formula 10] 




[0024] 

[Formula 111 




[0025] 

[Formula 12] 

Wl 

[0026] 

[Formula 13] 
[0027] 

[Formula 14] 



[0028] 

[Formula 15] 




[0029] 

[Formula 16] 

8^ 



[0030] 

[Formula 17] 



[0031] 

[Formxila 18] 

'<^^-^ 

[0032] 

[Formula 19] 



[0033] According to the color science handbook (the volume for color science associations, 
Nankodo), although it is indicated that it is 0.1*1.0 micrometers, and underwater based 
also on the class of pigment, and distributed conditions, the magnitude of an organic 
pigment usually causes the secondary condensation [ 3rd ], and is set to about 0.2-2.0 
micrometers. As magnitude of the pigment of this invention, about 0.05 micrometers is 
desirable as a primary particle, and it is desirable to make it distribute imderwater 
using dispersants, such as a surfactant of Nonion and an anion system, and to use as 
aquosity dispersion liquid with a mean particle diameter of 1.0 micrometers or less. 
[0034] The absorbance of this hydrophihc colloid layer [ in / by addition of the color 
and/or pigment which are contained in the hydrophilic colloid layer of the opposite side 
of the silver hahde emulsion layer of this invention / the maximum wavelength of x 
(luminescence reinforcement of the exposure light source) (spectral sensitivity of this 
silver halide emulsion) of this invention ] is 0.30 or more. The luminescence 
reinforcement of the exposure light source is the value which multipHed by the inverse 
number of wavelength and was computed by the relative value of the number of photons 
after expressing the luminous intensity of the Ught source measiired for every 
wavelength and measuring reinforcement in the amount of energy, and it can measure 



easily with a commercial emission spectrum measuring device. Although the spectral 
sensitivity of this silver halide emulsion can be measured by all the approaches that 
express the photosensitivity over the fixed number of incidence photons measured for 
every wavelength, and are learned for this contractor, it is the easiest to measure with a 
spectrogram machine. (Luminescence reinforcement of the exposure Ught source) The 
maximimi wavelength of x (spectral sensitivity of this silver hahde emulsion) expresses 
the wavelength to which the sensitive material is participating in image formation most 
substantially, and, in the case of the homogeneous-Ught light sources, such as laser and 
light emitting diode, it becomes the luminescence wavelength of the light source. 
[0035] As a desirable mode of this invention, the absorbance of this color [ in / by 
addition of the color and/or pigment which are contained in a silver halide emulsion 
layer / the maximum wavelength of x (luminescence reinforcement of the exposure light 
source) (spectral sensitivity of this silver halide emulsion) of this invention ], and/or a 
pigment is 0.30 or less [ 0.01 or more ]. Since a silver halide emulsion layer contains the 
matter which scatters about for them or absorbs light other than a silver halide particle, 
such as sensitizing dye, it is not necessarily easy an emulsion layer to measure the 
absorbance of a color or a pigment. Although it is easiest to ask for the absorbance of a 
color and/or a pigment from the difference of the absorbance of the silver halide 
emulsion which added the color and the pigment, and the absorbance of the silver hahde 
emulsion which has not been added, when measurement is impossible, a color and/or a 
pigment can be added in the layer which removed the matter which scatters about for 
them or absorbs light, such as a silver halide particle and sensitizing dye, and it can ask 

for an absorbance. 

[0036] As a . physical development nucleus of a physical development -nuclear lamina 
used by this invention, it is usually used with silver complex salt diffusion transfer 
process, and the metallic sulfide which was [ well-known ] easy to mix a water-soluble 
salt and sulfides, such as metal colloid, such as gold and silver, or silver, palladium, and 
zinc, can be used. As protective colloid, various hydrophilic colloid can also be used for 
low-molecular weight gelatin at first. About these details and processes, they are 
JP,48-30562,B, JP, 48- 55402, A, a 58-21602 official report. Focal Press, and London, for 
example. The New York (1972) issue, Andre A lot and EDISUWAIDE work, and 
"photographic silver hahde diffusion pro SESHIZU" can be referred to. Moreover, a 
surfactant can also be made to contain as a spreading assistant. 

[0037] In this invention, as a class of silver hahde emulsion, although a silver chloride, 
silver chlorobromide, a salt silver iodide, and salt iodine silver bromide are used, 
especially the thing in which a silver chloride has the halogen presentation beyond 70 



mol % is desirable. 0.15-0,5 micrometers of mean particle diameter of the crystal of this 
silver halide are 0.2-0.4 micrometers preferably. A regular hexahedron is desirable 
although any, such as a regular hexahedron, a regular octahedron, forward 16 face piece, 
and plate -like, are sufficient as the crystal habit of silver halide crystals. Core shell 
structure can also be taken. Moreover, if needed, reduction sensitization, sulfur 
sensitization, gold sensitization, golden sulfur sensitization, etc. can carry out chemical 
sensitization, and, as for the silver halide emiilsion of this invention, still higher 
sensibility can be obtained. 

[0038] As a water-soluble iridium salt used for this invention, an iridium chloride, hexa 
chloro iridium acid ammonium, a hexa chloro iridium acid potassium, etc. are 
mentioned. The addition of these water-soluble iridium compounds has desirable 
S.Oxten - eight mols or more per one mol of silver halides, and its 1x10-7 to Ixten - five 
mols are still more desirable. Although a water-soluble iridium salt can add any timing 
of the preparation process of a silver halide emulsion, it is desirable to be preferably 
added at the time of silver halide particle formation. 

[0039] As a water-soluble rhodium salt used for this invention, although a a Uttle 
salt-ized rhodixun, 2 rhodium chlorides, rhodium trichloride, hexa chloro rhodium acid 
ammonium, etc. are mentioned, a water-soluble desirable trivalent rhodium compound 
is good. The addition of these water-soluble rhodixmi compounds has desirable 5.0xten - 
nine mols or more per one mol of silver haUdes, and its 2x10-8 to Ixten - six mols are 
still more desirable. Although a water-soluble rhodixmi salt can add any timing of the 
preparation process of a silver halide emulsion, it is desirable to be preferably added at 
the time of silver hahde particle formation. 

[0040] Spectral sensitization of the silver halide emidsion of this invention can be 
carried out with the sensitizing dye used for the usual silver halide photographic 
emulsion if needed, independent in all coloring matter, such as cyanine dye, 
merocyanine coloring matter, loader cyanine dye, oxo-Norian coloring matter, st5a'yl 
coloring matter, and base styryl coloring matter, although it is necessary to choose 
according to the class of the wavelength and reinforcement of the light source, and 
compound added it is carrying out -- it can mix and add. The example of sensitizing 
dye is shown below. 



[0041] 

[Formula 20] 




[0042] 

[Formula 21] 
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[0043] 

[Formula 22] 
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[0044] 

[Formula 23] ' 




CH==CH— CH= 
C2H5 ^ CsHg 




[0045] 

[Formula 24] 




CH— CI 



CH2COOH 



CHjjOH— CH2 



[0046] 

[Formula 25] 

y=CH—CH 



C2H5 



[0047] 

[Formula 26] 




[0048] 

[Formida 27] 




C2H5 



[0049] These sensitizing dye may be used independently and may use two or more sorts 
together. Although the amount of the sensitizing dye used can be generally ******(ed) 
neither with the property of a silver halide emulsion, nor the target reinforcement of the 
light source, it is especially desirable that it is 1x10-6 to Ixten - three mols 1x10 7 to 
Ixten - two mols per one mol of silver halides. An addition stage may be a stage of 
arbitration until it applies a silver halide eniulsion. 

-[0050] In the emulsion layer of this invention, the additive known for these following 
contractors if needed can be added. Developing agents, such as chelating agents, such as 
spreading assistants, such as thickeners, such as an anion, a cation, a betaine, various 
surface active agents of the Nonion system, and a carboxymethyl cellulose, and a 
defoaming agent, and ethylenediamine tetra acetate, hydroquinone, polyhydroxy 
benzens, and 3-pyrazolidinone, may be made to contain. Moreover, stabilizers^ such as 
aza-indenes and a heterocycle type mercapto compound, and a fogging inhibitor can also 
be added. 

[0051] As a binder of the silver halide emulsion layer of this invention, it is combinable 
with a water-soluble gelatin independent or GAZEIN, a dextrin, gum arable, polyvinyl 
alcohol, starch, etc. In water-soluble gelatin, both acid-treatment gelatin, alkali 
treatment gelatin a gelatin derivative graft ized gelatin low-molecular weight gelatin, 
etc. can be used. Although the hardening agent known for this contractor in this 
invention may be added and the dura mater of the silver haUde emulsion layer may be 
carried out, it is more desirable not to add a hardening agent substantially, in order to 
make easy removal with the warm water after development etc. 

[0052] all the water-soluble binders known for tliese contractors, such as water-soluble 
gelatin, GAZEIN, a dextrin, gum arable, polyvinyl alcohol, and starch, to the glass base 
material of this invention as a binder of the hydrophilic coUoid layer of the opposite side 
of a silver halide emulsion layer independence or it can be combined and used. 



Although the hardening agent known for this contractor in this invention may be added 
and the dura mater of this hydrophilic colloid layer may be carried out, it is more 
desirable not to add a hardening agent substantially in order to make easy removal 
with the warm water after development etc. 

[0053] A beam diameter can expose the mask ingredient for exposure of this invention 
by laser or the hght emitting diode light source 30 microns or less. All the light sources 
specifically known for these contractors, such as an Ar ion laser, a helium neon laser, 
semiconductor laser, and Hght emitting diode, can also be used. Also by the flux of light 
condensed by altitude, it has the concentric circular output distribution which has a 
horsepower output in a core. In this invention, a beam diameter expresses the diameter 
of circle whose outputs are 1 in a core of a horsepower output / e2. Although the beam of 
the condensed laser or a light emitting diode is not necessarily circular, it can express as 
a diameter of circle which has the same area. 

[0054] The thickness of the metal silver image of the mask for exposure of this invention 
is 1 micron or less, and the highest optical density of this metal silver image is 1.0 or 
more. The front face of a glass base material is not necessarily flat, and it is the effect of 
the particulate matter contained in the deflection of a spreading process, or the mask 
ingredient for exposure, and the thickness of a metal silver film is not necessarily fixed. 
Therefore, it is indicated as the thickness of the metal silver image in this invention as 
average thickness in the size more than a 10 mm xlO mm square. Moreover, the optical 
density of a metal silver image changes with classes of image, for example, optical 
density can become below one half by the very detailed image compared with the large 
area section (the so-caUed solid section). Suppose that the highest opticaLdensity means 
the maximum density for a core of the metal silver image of a 10 mm xlO mm square 
similarly in this invention. 

[0055] The metallic oxide of this invention shows metallic oxides or these hydroxides, 
such as colloidal silica, a colloidal aliunina, titaniimi oxide, a zinc oxide, and a zirconium 
dioxide. Colloidal silica is the colloid object of an amorphous silicic acid anhydride, a 
front face is embellished with the ion and compounds other than no denaturalizing, 
such as ammonia, calcium, and an alumina, for a silica front face, and the denaturation 
colloidal silica which changed the behavior to the ionicity of a particle or pH fluctuation 
is also included. A colloidal alumina is a coUoid object which has distributed 
configurations, such as the shape of a non -fixed form or feathers of pseudo-**-dynamite 
(boehmite of wide sense is included) -like hydrated alumina, fibrous, or tabvdar. 
Furthermore, synthetic inorganic polymers, such as fluorine micas, such as natural clay 
minerals, for example, fluorine phlogopite, such as kaolinite- serpentine groups, such as 



smectite groups, such as saponite, hectorite, and a montmorillonite, a vermiculite group, 
a kaolinite, and halloysite, and sepiolite, a fluorine 4 silicon mica, and a TENIO light, 
and a synthetic smectite, etc. can be used. 

[0056] Although it can create by all the approaches learned for this contractor, it 
distributes minutely in a solvent most easily, and the layer constituted with these 
metallic oxides or hydroxides is applied on a transparence substrate, and is held. In this 
case, as a particle size of the metalhc oxide distributed minutely or a hydroxide, it is 
used by about 100 micrometers from Inm. After drying, in order to be applied on a 
transparence substrate, and to heighten the bonding strength between the particles of a 
metallic-oxide particle, you may heat at 150 degrees C or more. Since particle growth of 
a metallic oxide will be caused if it heats at 600 degrees C or more, it is desirable to heat 
below 500 degrees C above 150 degrees C preferably. 

[0057] The mask ingredient for exposure of this invention may prepare the interlayer 
who consists of hydrophilic colloid between physical development nuclear laminae if 
needed in addition to a silver halide emulsion layer and a physical development nuclear 
lamina, and may prepare this as the maximum upper layer, i.e.,. a protective layer. 
[0058] Additives of**, such as a developing agent, for example, polyhydroxy benzens, 
3-pyrazolidinone, an alkaline substance, for example, a potassium hydroxide, a sodium 
hydroxide, a lithium hydroxide, the 3rd sodium phosphate or an amine compoxmd, 
preservatives, for example, a sodium sulfite, a viscous agent, for example, 
carboxymethyl SESUROSU, a foxing inhibitor, for example, a potassium bromide, 
development denaturant, for example, a polyoxyalkylene compound, a silver halide 
solvent, for example, a thiosulfate, a thiocyanate, annular imide, thiosalicylic acid, and 
the Mesoyi on nature compound etc. can be included in the developer used for this 
invention pH of a developer usually -- 10-14 it is 12-14 preferably. 
[0059] 

[Example] Hereafter, although an example explains this invention to a detail further, 
unless the meaning of this invention is exceeded, it is not limited to these. 
[0060] Sulfviration palladium physical development nuclear sap was prepared in 
example 1 alkali-treatment gelatin, and the formalin equivalent to 0.1% of the weight of 
gelatin was added, on the soda -lime -glass base material, it applied so that it might 
become amount of gelatin 0.1 g/m2, and sulfuration palladium **** 1.0 mg/m2, and it 
heated for 30 minutes at 80 degrees C after desiccation with the room temperature. 
[0061] Into alkali treatment gelatin, the amount change of 4 levels of the color of ** 1 
was carried out, and it added, and to the glass base material, as a hydrophilic coUoid 
layer (parging layer) of the opposite side of a silver halide photographic-emulsion layer. 



the above-mentioned coating liquid was applied and it dried to the field contrary to the 
field which painted the above-mentioned physical development nuclear lamina. 
[0062] Chloride emulsion with a mean particle diameter of 0.13 micrometers was 
prepared with the control double jet process using alkali treatment gelatin. Then, this 
emulsion was desalted by the flocculation method. Ten - three mols per one mol of silver 
halides of l-phenyl-5-mercapto tetrazoles are added to this silver halide emulsion, and 
l,Og of silver halides is received. It applied and dried to the field which painted the 
physical development nuclear lamina of the glass base material which painted the 
above-mentioned parging layer, and sample (l) * (4) was created so that a final 
adjustment might be given so that it may be set to gelatin l.Og, and silver halide 
coverage might be set to 8g/m2. 

[0063] Sample (l) Use adhesion printer [ by Dainippon Screen Mfg. Co., Ltd. ] P-627-FM 
for - (4), and change light exposure and adhesion exposure of two kinds of following 
images is carried out. It dipped in the developer for the following diffusion transfer (20 
degrees C) for 5 minutes, the silver haUde emulsion layer was flushed with 30-degree C 
warm water, the light exposure firom which the average positive line breadth Oine 
breadth A) of two thin lines of the core of an image (A) becomes 40 microns was judged 
to be proper exposure, and the evaluation sample was obtained. 

Image (A) 40-micron Rhine and a ten tooth-spaces image (B) One '40-micron POJIRAIN 
[0064] 

A diffusion transfer developer sodium hydroxide 20g hydroquinone 
20gl -phenyl- 3 -pjrrazolidinone 2g dried sodium sulfite 80g monomethyl ethanolamine 6g 
anhydrous sodiimi thio sulfate 6g ethylenediaminetetraacetic acid sodium salt It could 
be 1000ml by 5g deionized water. , . 

pH(25 degrees C) =12.8[0065] Sample (l) The line breadth (line breadth B) of an image 
(B) was measured about the evaluation sample obtained from - (4). A result is shown in 
Table 1. 

[0066] Moreover, when x (luminescence reinforcement of the exposure light source) in 
this case (spectral sensitivity of this silver halide emulsion) investigated the wavelength 
used as max, it was 365nm with the maximum of luminescence of the mercvtryvapor 
lamp light source. The absorbance of the parging layer in 365nm of sample (l) ■ (4) is 
shown in Table 1. 
[0067] 
[Table l] 
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[0068] Except having carried out the amount change of 4 levels of the color of ** 1, and 
having added in the example 2 silver-halide emulsion layer, it is the same approach as 
the sample (4) of an example 1, and sample (5) - (8) was created. These were exposed 
and developed by the same approach as an example 1, and the reappearance line 
breadth of an evaluation sample was measured. A result is shown in Table 2. Moreover, 
the absorbance of the color in the wavelength from which x (luminescence reinforcement 
of the exposure light source) (spectral sensitivity of this silver halide emulsion) becomes 
max, i.e., the emulsion layer in 365nm, is shown in Table 2. 
[0069] 
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[0070] On an example 3 soda lime-glass base material, it is a titania sol by Nissan 
Chemical Industries, Ltd. TA-15 were applied so that it might become 0.3 microns of 
thickness, and it heated for 30 minutes at 200 degrees C after desiccation with the room 
temperature. 

[0071] Sulfuration paUadium physical development nuclear sap was prepared in the 
polyethylene glycol alkyl ether water solution, and on the glass base material which 
applied the aforementioned titania sol, 0.1g/m2, and sulfuration palladium **** applied 
so that it might become 1 mg/m2, and the amoxmt of polyethylene glycol alkyl ethers 



dried. 

[0072] The same parging layer as a sample (4) and a sample (6) and the silver halide 
emulsion layer were painted on the glass base material which painted this physical 
development nuclear lamina, and it considered as the sample (9) and the sample (10), 
respectively. Sample (9) ■ (10) was exposed and developed by the same approach as an 
example 1, and the reappearance hne breadth of an. evaluation sample was measured. A 
result is shown in Table 3. 
[0073] 



[Table 3] 
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[0074] The color of ** 2 was added into example 4 alkali-treatment gelatin, and to the 
glass base material, as a hydrophilic colloid layer (parging layer) of the opposite side of 
a silver halide photographic-emulsion layer, the above-mentioned coating liquid was 
apphed and it dried to the field contrary to the field which painted the physical 
development nuclear lamina of an example 1. 

[0075] The 15 mol % and 0,4 mol [ of silver iodides ] % [ of silver bromides ] salt 
iodine-silver-bromide emulsion with a mean particle diameter of 0.25 micrometers was 
prepared with the control double jet process using alkali treatment gelatin. Then, this 
emulsion was desalted by the flocculation method. Furthermore gold and sulfur 
sensitization were given to this emulsion, 3mg per Ig of silver hahdes added, and 
spectral sensitization of the sensitizing dye of ** 3 was carried out. Furthermore, ten^ 
three mols per one mol of silver halides of 1 -phenyl -5-mercap to tetrazoles were added to 
this silver halide emulsion. Thus, l.Og of silver halides is received in the prepared silver 
halide emulsion. The last preparation was given so that it might be set to gelatin l.Og, 
and it applied and dried to the field which painted the physical development nuclear 
lamina of the glass base material which painted the above-mentioned parging layer, and 
the sample (11) was created. 

[0076] Moreover, except having added the color of ** 2 in the silver halide emulsion 
layer, it is the same approach as a sample (11), and the sample (12) was created. 
Furthermore, except having painted the, silver hahde emulsion on the titaniimi oxide 
layer of an example 3, and the physical development nuclear lamina, it is the same 
approach as a sample (12), and the sample (13) was created. 

[0077] Sample (11) With the output machine which makes the light source light 



emitting diode Cuminescence wavelength of 450nm) with a beam diameter of 30 
microns for ■ (13), light exposxire was changed, the image (A) and the image (B) were 
outputted, negatives were developed by the same approach as an example 1, and the 
reappearance line breadth of an evaluation sample was measured. A result is shown in 
Table 4. 

[0078] When the above-mentioned exposure light source is used, the wavelength from 
which X Cuminescence reinforcement of the exposure hght source) (spectral sensitivity 
of this silver halide emulsion) becomes max is 450nm. The absorbance of the parging 
layer in 450nm of sample (11) - (13) and the absorbance of the color in a silver halide 
emulsion layer are shown in Table 4. 
[0079] 



[Table 4] 
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[0080] In the growth process of an example 5 silver-halide emulsion particle, except 
having added 3,0xten - six mols per one mol of silver halides of hexa chloro iridium acid 
potassiums, it is the same approach as a sample (13), and the sample (14) was created. 
Moreover, in the growth process of a silver halide emulsion particle, except having 
added 4.0xten - seven mols per one mol of silver halides of rhodium trichlorides, it is the 
same approach as a sample (13)- and a sample (14), and a sample (15) and (16) were 
created, respectively. - - 

[0081] Sample (13) - (16) -with the output machine which makes the light source an YAG 
laser (luminescence wavelength of 532nm) with a beam diameter of 5 microns Light 
exposure was changed, the following image (C) and the image (D) were outputted, 
negatives were developed by the same approach as an example 1, the light exposure 
from which the average positive line breadth (line breadth A) of two thin lines of the 
core of an image (C) becomes 20 microns was judged to be proper exposure, and the 
evaluation sample was obtained. 

Image (C) 20-micron Rhine and a ten tooth-spaces image (D) One 20-micron POJIRAIN 
[0082] Sample (13) The line breadth (line breadth D) of an image (D) was measured 
about the evaluation sample obtained from - (15). A result is shown in Table 1. 
[0083] When the above-mentioned exposure light source is used, the wavelength from 
which X (luminescence reinforcement of the expos\ire hght source) (spectral sensitivity 



of this silver halide emulsion) becomes max is 532iim. The absorbance of the pargiag 
layer in 532nm of sample (13) - (16) and the absorbance of the color in a silver haUde 
em\ilsion layer are shown in Table 4. 
[0084] 
[Table 5] 
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[0085] 

[Effect of the Invention] According to this invention, the mask ingredient for exposvire 
which gives the mask for exposure which can reproduce a detailed image good by the 
very simple approach on a glass base material was able to be obtained as explained 
above. 
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